Background There are many combinations of treatments for pyogenic liver abscess (PLA). Different treatments are indicated for different clinical courses of PLA. Aims To realize the current prevalence, clinical course, trend of treatment, and prognosis of pyogenic liver abscess (PLA) in Taiwan. Methods We retrospectively reviewed the medical records of 126 patients with PLA. We divided them into four groups: M, MD, MS, and MDS, represented as parenteral antibiotic only, parenteral antibiotic with drainage, parenteral antibiotic with surgical intervention, and parenteral antibiotic with surgical drainage. We analyzed data by commercial statistical software (SPSS for Windows, version 11.0, SPSS Ltd., Chicago, IL). We used Student's t-test and χ 2 test for statistical analyses, and significance was set at a p value less than 0.05. Results PLA patients who were treated only with parenteral antibiotics had early diagnosis of PLA with a mean fever period of 3.3 days (p=0.043). Patients who needed surgical drainage were highly associated with shock presentation in the clinical course (35.7% versus 14.3%, p=0.007). Conclusion The earlier we can diagnose PLA, the shorter the patient's hospital stay (20.6 days) will be. In PLA patients with shock, a higher rate of surgical intervention is mandatory to save their lives.
Introduction
Pyogenic liver abscess (PLA) is not a rarely seen disease in the emergency department (ED). It was sometimes diagnosed as flu initially owing to non-specific symptoms, such as fever, poor appetite, abdominal pain, and diarrhea. We can use bedside ultrasound for the early detection of liver abscess when we suspect it in someone who has flu-like symptoms, shaking chills, mild right upper quadrant discomfort, or who has risk factors, such as diabetes. We want to determine the optimal treatment of choice for the different kinds of clinical course of PLA. In the meantime, we also analyzed the general appearance of PLA, basic data, decision making in treatment, prognosis, and outcome. We can predict the optimal kind of treatment and explain this to the patients who are diagnosed with PLA in the ED. PLA patients were diagnosed by ultrasound or computed tomography. In our study, we also recorded the duration of fever until the PLA was diagnosed. In order to reduce the confounding factors, patients who were transferred from another hospital or had amebic, fungal, traumatic, or iatrogenic PLA were excluded because of the possibility of influencing the natural course of PLA. So we enrolled 126 patients into our study.
Materials and methods

In
The 126 PLA patients ranged from 20 to 93 years old with a mean ± SD of 56.5±15.7. We collected data on clinical manifestations, laboratory data, images (abdominal sonography and/or computer tomography), blood and pus cultures, operation findings, and length of stay for statistical analyses. Symptoms were described as being present at the emergency or outpatient department visit. Shock was defined as systolic blood pressure (SBP) less than 90 mmHg at the initial presentation. We also recorded the days of fever on arrival at the hospital (DFA) to determine how early the PLA case had been diagnosed.
We divided them into four groups according to the method of treatment: M, MD, MS, and MDS, each represented as parenteral antibiotic, parenteral antibiotic with drainage, parenteral antibiotic with surgical intervention, and parenteral antibiotic with surgical intervention and surgical drainage. We analyzed data by commercial statistical software (SPSS for Windows, Version 11.0, SPSS Ltd., Chicago, IL). We used Student's t-test and χ 2 test for statistical analyses, and the significance was set at a p value less than 0.05.
Results
The enrolled 126 PLA patients had fever (84.9%, n=107), abdominal pain (50.8%, n=64), diarrhea (11.1%, n=14), history of diabetes (42.1%, n=53), and shock ( Fig. 1 ) at presentation. Upon arrival at our hospital, they had fever ranging from 0 to 30 days with a mean±SD of 4.7± 5.9 days. In the laboratory data, the white blood cell count (WBC) ranged from 900 to 38,800/μl with a mean±SD of 14,760±6,962/μl. The overall length of hospital stay was 24.2±13.9 days. Five patients (4%) died in the hospital (Table 1 ). The prevalence of bacteriology is shown in Table 2 , and the mortality rate in four groups is shown in Table 3 .
The majority (60.3%) of patients with PLA were treated with antibiotics with drainage. We can see that the PLA patients needing surgical intervention (MS and MDS groups) had higher rates of shock presentation (p=0.000; Fig. 1 ). There was a significantly higher rate of shock presentation in PLA patients needing surgical interventions (35.7% versus 14.3%, p=0.007). The PLA patients with shock had a significantly longer hospital stay (LOS) than the PLA ones without shock (31±21.3 versus 22.9± 11.6 days, p=0.01; Fig. 2 ). On the other hand, the group with medical treatment had significantly shorter hospital stays (20.6±9.5 days, p=0.029; Fig. 3 ).
Discussion
Pyogenic liver abscess (PLA) is not an uncommon medical emergency involving all ages from the young to the very old. It could be caused by infection of biliary, portal, hematogenous, or cryptogenic origin and infection of adjacent structures [1] . The initial symptoms might be flulike, such as fever, abdominal pain, anorexia, nausea, mild diarrhea, or dizziness. In our study, 15.1% of PLA patients had no fever at presentation initially. This is the reason why PLA sometimes was found late. According to our study, it is commonly seen in middle aged men with a mean age of 56.5 years. The male-to-female ratio is 1.74:1, and the mean age of men who got PLA is lower than that in women.
Concerning the symptoms of PLA, only half of the patients who had abdominal pain, while 11.1% had diarrhea. Because the symptoms of PLA are sometimes subtle, delay before the diagnose PLA is seen occasionally in clinical practice. In our study, the mean time of fever in the four groups, M, MD, MS, and MDS, are 3.3, 5, 6.5, and Fig. 1 Percentage cases of shock in the four groups of PLA cases 5.3 days. The PLA patients who need a longer time until a diagnosis has been established usually need surgical intervention, while the earlier PLA is diagnosed, the simpler is the treatment, even antibiotic administration only.
Klebsiella pneumonia remains the major pathogen cultured from the blood (41.8%), as well as pus (59.1%), in Taiwan. The rate of no growth from blood cultures is higher (46.7% vs. 22.7%) than from pus. Other commonly seen pathogens are mixed, Escherichia coli, Pseudomonas aeruginosa, Porphymonas, Salmonella, Alpha-Streptococcus, and Citrobacter.
In 2008, Dr. Hope studied the optimal treatment of liver abscesses, and he concluded that if the liver abscess is less than 3 cm in diameter, parenteral antibiotic administration is suitable therapy, and for those larger than 3 cm with an uniloculated abscess, also drainage is necessary. Open drainage with surgical intervention is indicated if the abscess is larger than 5 cm in diameter and multiloculated [2, 3] . Dr. Ferraioli advised that percutaneous drainage lowered morbidity and is relatively cheaper than surgical intervention [4] . This result is compatible with those of our study showing that parenteral antibiotics plus drainage (60.3%) is more commonly used nowadays in the treatment of PLA than surgical intervention (8.7%).
Seventeen percent of PLA patients went into shock in the clinical course. We found that PLA patients who received surgical interventions showed higher rates of shock in the clinical course. The optimal timing of surgical drainage is at the time of shock presentation. The possibility of shock presentation in the surgical treatment group of PLA is 2.5-fold higher than in the non-surgical treatment group. Shock status, acute renal failure, and acute respiratory failure are the poor prognostic factors of PLA [5, 6] .
The overall mean hospital stay was 24.2 days. There was obvious prolongation of the hospital stay in shock presentation compared to the non-shock status (31 versus 22.9 days). The current mortality rate is low, ranging from 4.2% to 11.7% [2, 7] . In our study, only 4% died in the hospital. The groups (MS and MDS) with surgical interventions had no mortality.
Conclusions
Nowadays we mainly treat pyogenic liver abscesses (PLA) with parenteral antibiotics with drainage. Patients who are treated only with parenteral antibiotics are the ones with early diagnosis of PLA with mean fever duration of 3.3 days and a shorter hospital stay (20.6 days). In PLA patients with shock, a higher rate of surgical intervention is mandatory to save their lives. PLA patients with shock presentation also had 8.1 days longer hospital stays than those who had no shock. MS (n=11) Antibiotic + Surgery 6.5 0 (0%) MDS (n=3) Antibiotic + Drainage + Surgery 5.3 0 (0%) Fig. 2 The PLA patients with shock had significantly longer (8-day) length of stay (LOS) than those without shock 
